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(57) Abstract 

Elements of the Invention Durability pharmaceutical preparation characterized by 
having made it amorphous with the insoluble polyvinyl pyrrolidone which carried out 
the crosslinking bond of the poorly soluble crystallinity drugs, such as nifedipine and 
indomethacin, and subsequently gradual-release-izing this. 

Effect Since-izing of a poorly soluble and crystalline drug especially nifedipine with 
the quick metabolic rate, the indomethacin, etc. can be carried out amorphous 
according to this invention, without using an organic solvent, these safe durability 
pharmaceutical preparation can be obtained easily. 



Claim(s) 

Claim 1 Durability pharmaceutical preparation characterized by having made it 



amorphous with the insoluble polyvinyl pyrrolidone which carried out the crosslinking 
bond of the poorly soluble crystallinity drug, and subsequently gradual-release-izing 
this. 

Claim 2 Durability pharmaceutical preparation given in the 1st term of a claim a 
given poorly soluble crystallinity drug is nifedipine or indomethacin. 



Detailed Description of the Invention 
0001 

Industrial Application This invention relates to the durability pharmaceutical 
preparation which uses as base resin the nifedipine which is a poorly soluble 
crystallinity drug, and indomethacin in more detail about durability pharmaceutical 
preparation. 
0002 

Description of the Prior Art Generally the absorption in the living body of a poorly 
soluble drug crystal is slow by the low solubility and the late dissolution rate, and its 
bioavailability is low. Then, in order to raise the absorptivity of these poorly soluble 
drugs, the approach of pulverizing a drug crystal, and the approach of making it 
make it amorphous are taken conventionally. Like especially nifedipine and 
indomethacin, by poor solubility, about the drug with the comparatively quick 
metabolic rate, after pulverizing a drug crystal or making it make it amorphous, 
gradual release-ized processing is performed further and absorption in the living 
body is adjusted. 

0003 However, in pulverizing processing of a drug crystal, since the magnitude of 
the crystal grain child after grinding may have varied, when the difference arose in 
the dissolution rate of a grinding drug in lot-to-lot and gradual release-ized 
processing was performed using these drugs, there was a fault that emission of a 
drug could not control to homogeneity. 

0004 On the other hand, when gathering the dissolution rate of a drug by 
amorphous-ization, many methods of making an organic solvent dissolve a drug in 
an amorphous chemically-modified degree are adopted. However, it is more more 
economical not to use a solvent from a viewpoint of reduction of energy for the 
method of not using a solvent to be desirable, and remove an organic solvent, if the 
organic solvent used in an amorphous chemically-modified degree may remain in a 
product and the effect of the body on an organic solvent is taken into consideration, 
either. 

0005 

Problem(s) to be Solved by the Invention Therefore, it does not have a fault 
which was described above but development of the pharmaceutical preparation 
which may emit a poorly soluble crystallinity drug component to a constant-rate self- 
sustaining target was demanded. 
0006 

Means for Solving the Problem In this actual condition, this invention persons 
completed header this invention for the durability pharmaceutical preparation with 
which are satisfied of said demand being obtained by gradual-release— ization- 
processing, after making the poorly soluble crystallinity drug amorphous with the 
specific matter, as a result of inquiring wholeheartedly. 

0007 That is, the durability pharmaceutical preparation characterized by having 
made this invention amorphous with the insoluble polyvinyl pyrrolidone which carried 
out the crosslinking bond of the poorly soluble crystallinity drug, and subsequently 
gradual-release-izing this is offered. 

0008 The poorly soluble crystallinity drug blended with the durability pharmaceutical 



preparation of this invention says most or the crystalline drug which does not melt at 
all to water, and nifedipine and indomethacin are mentioned as the example. 

0009 In order to prepare the durability pharmaceutical preparation of this invention, 
it is required to make a poorly soluble crystallinity drug amorphous first using the 
insoluble polyvinyl pyrrolidone (henceforth a "bridge formation polyvinyl 
pyrrolidone") which constructed the bridge. 

0010 The bridge formation polyvinyl pyrrolidone used for amorphous-ization of a 
poorly soluble crystallinity drug carries out the crosslinking bond of the polyvinyl 
pyrrolidone usually used as a pharmaceutical preparation raw material with a 
conventional method, and is obtained. As this bridge formation polyvinyl pyrrolidone, 
the thing of marketing, such as Kollidon CL (BASF A.G. make) and the polyp lath 
boss XL (product made from GAF), is mentioned, for example. 

0011 Amorphous-ization of a poorly soluble crystallinity drug can be performed by 
the preferential grinding method, and a poorly soluble crystallinity drug and a bridge 
formation polyvinyl pyrrolidone are taken to grinders, such as a vibration ball mill, 
and, specifically, it is carried out by carrying out preferential grinding enough, the 
amount of the bridge formation polyvinyl pyrrolidone used in this case -- a poorly 
soluble crystallinity drug — receiving -- 0.1 - 1000 weight twice — it is 0.5 - 10 
weight twice preferably. 

0012 Moreover, after making it dissolve in a suitable solvent and making a poorly 
soluble crystallinity drug stick to a bridge formation polyvinyl pyrrolidone as an 
option for amorphous-izing, the approach of drying is mentioned. 

0013 Subsequently, like the above, gradual release-ized processing is performed 
and the poorly soluble crystallinity drug carried out and made amorphous is 
considered as durability pharmaceutical preparation. This gradual release-ization can 
be performed by the well-known approach, and the various things usually used for 
the pharmaceutical preparation for physic also as a gradual release-ized basis can be 
used. 

0014 As an example of the gradual release-ized basis which can be suitably used in 
this invention Ethyl cellulose, hydroxypropylcellulose, the hydroxypropyl 
methylcellulose, Hydroxypropylmethylcellulose phthalate, hydroxypropyl- 
methylcellulose acetate succinate, Carboxy methyl ethyl cellulose, methyl cellulose, 
carboxymethylcellulose sodium, A polyvinyl pyrrolidone, polyvinyl alcohol, polyvinyl- 
acetal diethylamino acetate, Amino acrylic methacrylate copolymer - E, amino acrylic 
methacrylate copolymer-RS, Methacrylic acid copolymer - L, methacrylic acid 
copolymer-LD, methacrylic acid copolymer - S, an ethyl-acrylate methacrylic acid 
methyl copolymer, etc. are mentioned. 

0015 In addition, these gradual release-ized bases may be used independently, or 
may use two or more sorts together, and the blending ratio of coal of a gradual 
release-ized basis should just be 1 - 70% of the weight of the range of all 
components. 

0016 Durability pharmaceutical preparation were prepared by carrying out can be 
further made into various kinds of pharmaceutical forms, for example, a tablet, a 
granule, a fine grain agent, a capsule, etc. according to a conventional method like 
the above. 

0017 In these pharmaceutical-preparation-izing, the various additives usually used 
for medicinal pharmaceutical preparation-ization can be blended within limits which 
do not spoil the effectiveness of this invention. For example, crystalline cellulose, a 
lactose, starch, mannite, calcium citrate, carboxymethyl-cellulose calcium, a 
carboxymethyl cellulose, cross carmellose sodium andA mold, magnesium stearate, 
macro gall, titanium oxide, tar dye, polysorbate 80, sodium lauryl sulfate, polyoxyl 
40 stearate, etc. can be blended. 

0018 



Example Next, although an example is given and this invention is explained in more 
detail, this invention is not restrained at all by these examples. 

0019 Fruit ** Example According to the formula of 1 following, preferential grinding 
was continuously performed for nifedipine or indomethacin, and a bridge formation 
polyvinyl pyrrolidone using the ball mill. It sampled 48 hours after preferential 
grinding, and the differential scan heating value (DSC) was measured with the 
thermal-analysis meter. Consequently, that melting point peak disappeared about 
both nifedipine and indomethacin, and amorphous-ization was checked ( drawing 2 
and drawing 4 ). 

0020 On the other hand, DSC was independently measured for nifedipine or 
indomethacin by same actuation after grinding as a comparison article, respectively. 
Consequently, the melting point peak of nifedipine and indomethacin being accepted 
and not being made amorphous for preferential grinding at least 48 hours was shown 
by these ( drawing 1 and drawing 3 ). 

0021 
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0022 Fruit ** Example About 40mg (lOmg as nifedipine) of preferential grinding 
articles of the nifedipine obtained in the two examples 1, the elution test to 1000ml 
of water was performed on the conditions of lOOrpm with the paddle method. 
Moreover, it examined by actuation with the same said of lOmg of grinding objects 
of a nifedipine pure article for the comparison. Consequently, the nifedipine made 
amorphous with the bridge formation polyvinyl pyrrolidone showed elution quicker 
than the nifedipine of a pure article. This result is shown in drawing 5 . 

0023 Fruit ** Example Preferential grinding article of the indomethacin obtained in 
the three examples 1 About 30mg (lOmg as indomethacin), the elution test to 900ml 
(pH7.2) of phosphate buffer solutions was performed on the conditions of lOOrpm 
with the paddle method. Moreover, it examined by actuation with the same said of 
lOmg of grinding objects of an indomethacin pure article for the comparison. 
Consequently, the indomethacin made amorphous with the bridge formation 
polyvinyl pyrrolidone showed elution quicker than the indomethacin of a pure article. 
This result is shown in drawing 6 . 

0024 Fruit ** Example 4 ** ** Sex Lock Agent : The tablet of the following formula 
was manufactured. <BR> (base lock section ) 

Nifedipine 10 mg Bridge formation polyvinylpyrrolidone * 30 mg Ethyl-acrylate 
methacrylic acid A methyl copolymer 2 mg Polysorbate 80 0.26mg Calcium citrate 

30.34mg Carboxymethyl-cellulose calcium 3.8 mg magnesium stearate 0.6 mg 

Smallness Total 77.0 mg 0025 

(Film section ) 

The hydroxypropyl methylcellulose 4.05mg Macrogol 6000 0.2 mg Titanium oxide 



0.75mg - Smallness Total 5 mg 

— - ** Total 82.0 mg * Kollidon CL (BASF A.G. make) 

0026 Fruit ** Example On the conditions of lOOrpm, the elution test to 1000ml of 
water was performed with the paddle method about the tablet (lOmg as nifedipine) 
obtained in the five examples 4. This result is shown in drawing 7 . 

0027 Fruit ** Example 6 ** ** Sex Lock Agent : The tablet of the following formula 
was manufactured. 

(Base lock section ) 

Indomethacin 25 mg Bridge formation polyvinylpyrrolidone * 50 mg Ethyl-acrylate 
methacrylic acid A methyl copolymer 7.5 mg Crystalline cellulose 40 mg 

Carboxymethyl -cellulose calcium 6.5 mg Magnesium stearate 1.0 mg 

- Smallness Total 130. Omg 0028 

(Film section ) 

The hydroxypropyl methylcellulose 8.4 mg Macrogol 6000 0.8 mg Titanium oxide 0.8 

mg — Smallness Total 10.0 mg - 

** Total 140.0 mg * Kollidon CL (BASF A.G. make) 

0029 Fruit ** Example On the conditions of lOOrpm, the elution test to 900ml 
(pH7.2) of phosphate buffer solutions was performed with the paddle method about 
the tablet (lOmg as indomethacin) obtained in the seven examples 6. This result is 
shown in drawing 8 . 
0030 

Effect of the Invention Since-izing of a poorly soluble and crystalline drug . 
especially nifedipine with the quick metabolic rate, the indomethacin, etc. can be 
carried out amorphous according to this invention, without using an organic 
solvent, these safe durability pharmaceutical preparation can be obtained easily. 



Brief Description of the Drawings 

Drawing 1 The graph which shows the thermal-analysis result of a nifedipine 
independent grinding object. The drawing Nakaya mark shows the melting point 
peak of nifedipine. 

Drawing 2 The graph which shows the thermal-analysis result of the preferential 
grinding article (amorphous-ized nifedipine) of a nifedipine-bridge formation 
polyvinyl pyrrolidone. 

Drawing 3 The graph which shows the thermal-analysis result of an indomethacin 
independent grinding object. The drawing Nakaya mark shows the melting point 
peak of indomethacin. 

Drawing 4 The graph which shows the thermal-analysis result of the preferential 
grinding article (amorphous-ized indomethacin) of an indomethacin-bridge formation 
polyvinyl pyrrolidone. 

Drawing 5 The graph which shows the elution diagram of amorphous-ized nifedipine 
and a nifedipine independent grinding object. With the paddle method, trials are the 
conditions of lOOrpm and were performed to 1000ml of water. 
Drawing 6 The graph which shows the elution diagram of amorphous-ized 
indomethacin and an indomethacin independent grinding object. With the paddle 
method, trials are the conditions of lOOrpm and were performed to 900ml (pH7.2) of 
phosphate buffer solutions. 

Drawing 7 The graph which shows the elution diagram of a nifedipine gradual 
release lock. With the paddle method, trials are the conditions of lOOrpm and were ' 
performed to 1000ml of water. 

Drawing 8 The graph which shows the elution diagram of an indomethacin gradual 



release lock. With the paddle method, trials are the conditions of lOOrpm and were 
performed to 900ml (pH7.2) of phosphate buffer solutions. 
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